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l'emessee.-The mean temperature was45.O0, or 2.2' below normal; the  
h i  heat ~ v a s 8 4 ~ ,  at Chattanoogaand Newport on the  29th, and the  lowest, 

or 1.25 above normal; the greatest monthly amount was 10.48, :it Mc- 
Minnville, and the least, 3.21, at Chattanouga. 

Te.ras.-The mean temperature was 1.4' below normal; the highest 
was 105'; a t  Fort Ringgolit on the  30th, and the  lowest, E', at Happy 
on the  13th. The average precipitation was 0.13 below normal; there 
was a general deficiencr, except over the  east coast district, where the  
excess ranged from 0.q- to about 5.00, with the greatest in the vicinity 
of Houston. The greatest monthly amount, 8.58, occurred at  Hnuston, 
while there was no rain at Camp Eagle Pass, Fort Ringpolil, Foit 
Stockton, Menardville, Midlanrl, and Sierra Blanca. 

Utah.-The mean temperature was 38.0'; the  highest was SS', at  
Moab on the 35th, and the lowest, io below zero at Helier un the 5th, 
and at  Soldier Sumniit on the 31st. The average precipitation wa.z o . ! K l ;  
the greatest monthly amount was 3.46, at hIillville, ani1 the  least, 
"trace," at Cisco and Giles. 

J-irgi&.-Tlie mean temperature was 41.6', which was somewhat 
below normal; the highest was 77', a t  Bonair on the  30th, and the low- 

11 0 , at Bristol on the  11th and 20th. The average precipitation w:w 6.33, 

est, 1' below zero, at Dale Enterprise on the 13th. The averagepreci 1- 
tation was 4.44; in  the  Tidewater it was 1.4i below normal; in  M i d i e  
Virginia, slightly above, and in the Great Valley, 2.09 above normal. 
The greatest monthly amount was 12.73, a t  Bigfitone Gap, and the  least, 
1.38, a t  Cape Henry. 

ll'/tahingto/i.-Tlie mean temperature was 40.1', or 0 . 9 O  below nor- 
mal; the highest was i7', a t  Kennewick on the lSth, and the  lowest, 
8" below zero, at Colfax on the4th. The average precipitation was 2.75, 
or I l . iS below i!ornial; the greatest monthly amount wa2 9.96, a t  Cascade 
Tunnel, an11 the  least, 0.11, nt l\Iosee. 

Wts t  I$rginicz.-The mean temperature was :Xi.;', C J ~  aliout 5.0' below 
normal; the highest was 7(io, at  Beverly uu the "Sth, and the  lowest, 
10' below zero, a t  Bloomery on the  13th. The average precipitation 
was 4.45, or aliout 1.25 above iiurmal; the greatest monthly amount 
\\as 5.411, at ElLliorn, mil the least, 1.71<, a t  Rowlesburg. 

11Meoirai~i.-Tlie mean temperature was .73.tj0, u r  5.9' below normal; 
the  highest w:tq hi<', at  Prairie du Chien on the 3Uth, and the lowest, 21° 
below zero, a t  Hnyward nn the  13th. The average precipitation was 
1 3 3 ,  or 1.17 below normal; the  greatest monthly amount was 3.40, at 
Spiuner, anil the  least, 0.319, nt Stevens Point. 

~ 

SPECLAL CONTRIBUTIONS. 

RECENT PUBLICATIONS ON METEOROLOGY.  
By Dr. J. H McC'mTT, Librarian Weather Bureau 

I n  response to the requests from several corresponden tu, the 
Chief of the Weather Bureau has directed that  there be pub- 

Imiring 011 iiieteorulogy and such other siil~jects ay come within 
the field of study vf the officials of the Weat,her Bureau. In 
th is  list of authors and titles the works that  have heeii re- 
ceived by the Library of the \\'eather Bureau will take prece- 
dence, but other works whose titles are known will also be 
mentioned, alth(Jugh they have not yet been received, in order 
that  the correspondents of the Weather Bureau may thus re- 
ceive early notice of the puhlication of works in which they 
are interested. It is to he understood, however, that  those 
who wish to consult the works on meteurology receivecl hy 
the Weather Bureau must do so in its own  Library, where 
every coiiveiiience for study is afforded, as, in fact, is also 
the case in all the otlirr scientific lil,rariee in \\'ashingtun. 
Belgium.-Obserratoire de  Belyique. A/cn utcirr, 1S:6 5% pp. :?%io. 

Bruselles. lb9R. 
Blue Hill Meteorological  Obsei7ratory.-Ohaerilfi/i~~ii~ ntndr i / i  the 

yeur 1SZI4. Uirder ilie directiuji ctf A .  Luiorc/iw Rtitch. W t h  i o 1  t i])-  
)endih! stmtiriniiiy (inmiome/er conrpnrirrons. (Es t r .  ) Annals Harraril 
College Observatury. Cambridge. 1S95. Vul. S L .  93 k i p .  3 pl. 

Blue Hill Meteorological  Observatory.--8. P. Ferguron. A i / e i i i t i w e -  
ter eompir iaom a /  the Blue Hill Mr/eoroloyic(il Obarrtlritory. (dnnnls 
Astr. CblJS'y, Harvard College. vel. XL. Part IV. byes 265-299. 
3 id. 4to. C'ambrillge. Ib% 

Canada.-The Canailian Institute. Trtinsnctiona. Vol. IV, No. S. 
Pi. 2. 368 pp. 8vo. ToruUtrl. 1895. 

Canada.--Dnvi~l Boyle. Archmdugictrl Repor.1, 1894-5. 8vo. Ti Irontn. 
1s9ti. 

China.-Zi-k;i-wei. Observatoire Mapnetique et  Meteurulugiilue. Bul- 
k/in niensrtrl. Awee lSY4. Troiaieiur trfrncytre. 4to. Pages lO~l-l*2. 
Quatrieme trimestre. 4to. Pages 183-230. Chnng-Hai. 

China.-Iloiig Kong Olxiervntury. The C'hinw Cotist. Met. 
Fvl. Hong Kong. 1895. 

France.-Comniissioii Internatiuiiale des yoids et mesures. hoce* 
lurbai/.r. 1s" ]Jp. Svo. Paris. 1S91. 

Hamburg.-Deutsche Seewarte. Deutsches Meteornlogische~ Jar- 
liuch fiir 1S83. Ergebrtinae der Neteurologiashe/i Bt.ob!rch/unge/i t i n  111 
strctiorieic II Orduug titid U I I  15 Signtilstellen wioie s t u ~ 7 l k h e  A u f z i c h -  
r i i ing t / c t / i  2 N , ~ r m r r l - B e r ~ b n r h t r ~ r i g a ~ t ! ~ / ~ ~ r i ~ ~ / i .  Jnhrganp XVI .  Fol. 
Hxmhurg. 1894. Jahrgang XVII .  Fol. Hamburg. 1S95. 

Haniburg.-,Studts ~et7icirri871 Et(ztis/ik, 1893. i o  I J ~ .  8 Taf. 1894. 9s 
1~p. 11 Taf. Hamburg. 1W5. 

Hamberg, H. E.-Ofcerxikt 0-f Swrigc8 KZirnrit. Emo.  Upsalit. 1SY.5. 

Habana.-Real Colegio 11e Belen. Inz1ertigneio/te8 e n  lo8 

H e t t n e r ,  Alfred.-tieograyhibclie Zeitschrift. Erster Jahrmng.  712 

lislied regularly in this REVIEW a list of recent public a t ' 1011s 

fi'7 1'1). 
B. Viliep, R. J. 

hur(tcanou de l o x  A/ttillr*. 79 pp. Hahana. 1S9.5. 

pp. Svo. Leipzig. 1895. * 

Indian Meteorological  Memoirs .  - 1-1 11. V I  I .  Ndw rulogiclrl obwwa- 
tione ~ectirtled at  the Trcncirlrlruiir f)bsc>rrt//tirj/ during the yetcrs 1553 to 
1864, ~ / ~ i Z t ~ r  the acij~e,"ntc.~rrle~ii~e ($' t h e  Itctt .J. A l l e / /  BIW i 0 1 .  

J. Eli1 It, Meteurological Reporter. Part 111. T:iimr Tensillii. F o l  
Simla. lb95. 

Lick Observatory.--L'c,,ltribtt/ii,/,cl .t't*t,m Lick O h ,  rivttory 5. Me- 
/core t i ) d  svmet~ obaeroed by the ua/ror~o)iit're t!fLh*h Obxt rrk/ / lry  in 1893, 
lbY4, c r r r d  1SW. SVIJ. Sacramento. 1W5. Sl i  pp. 17 111. 

London.-hleteoroloyicsl Ofice. Dtiily M7ctcthr,. Repurtx, lx/ Jtrnuury 
to 3Otii June, 1S95. 4to. Londuii. 1SN. 

London.-MetPorolopical ufice. Hourly u4ctrii.s o-f thr rettdinyu ubthed 
from the ut7!f-rrcor!Iing i/idru/iii>nte ( i t  the .fire obserilrtorieu under the 
Mttewologic~t l  Couriril, lS91. 0ffici.il No. 113. 4to. Lontlun. 1S95. 
140 (51)) pp. $1 111. 

,~~~lr!~rolugic.(tl t2wrortio/ts cit ste/ions of 
thr secorctl ortlrrfor the yecir 1891. (Appeiiglis giving results for cer- 
tain statiuns fur the  15 years, lS7t;-lS90.) Otfii4al No 11;. 4to. 
Londnn. lW5. 1% pp 1 map. 

Hcport of 
thc  &rty-.@ft7i met /in!/ tri  Ipwich,  &jttei/rbt r ,  lS9.J. With list 
vf utficers, iueiiilivrs. Pages 1-115. bvii .  Ltiiiilon 1895. 

London.  - Royal hIeteurnlugica1 Svciety. Tlic. metwruhgicwl record. 
bI1Jiith~y rewlts uf obserrationh made at  the  statiuny of the society, 
\\ ith reniwks 011 the wenther fur the 9 ~ 1 ~ 1 1  ter entliiig September 

M e a n s ,  Janies.-,leruiinatic81 A~inual ,  lb!15. 15s lqi. 16 phi. Boston. 

M i c h i g a n  -State B1iar11 uf Health. T/i-t',ity: a/tnutil rep)rt. 444 

Michigan-Buartl of Water Curuniissiuners. Report, 1894. 150 pp.; 

Mississ ippi  River Commission.-€Iyclro,vrallis. From ahore Cairo 

Missour i  State Board of  Agriculture - Ticvrr Iy-seaeiith t 7 / l  it uti2 w- 

Mexico.- B&/i/i de nirtroroltigiw ?iy!lieiit, y estnrlix/ic!r nirdit ir d e  Tamnpico 
E~/~rt lo  de, T, imtzuIi~~tie .  Febreru, 1Wi. 10 ~ ~ i i .  

New South Wales.-H. C. Russell. I w b e r p  i,t the Southern Ocetirt. 
(Pn~ier  read before the Royal Society of New South Wales). 31  
1qJ. 1 pl., No. 111. bvo. Sydney. 1hM. 

New South Wales.-H. C'. Russell. X r y  8 h > ? O i t l ~  thz aosrrcgc r ~ o i t h l y  
riii/i,firll in ,Vtm houth 1 . 3 1311. 1 1'1. svo. Syclney. 1SR5. 

New South Wales -H. ussell. Tlid weleor of Jurie 2i, 18Y4. 3 
pp. 8ri1. Splliieg. 1 

New South Wales -H. C. Russell. Htwrltx of ruin, riryer, and ewporu- 
timi r~becrutrtiohs r / i i l t ! C  in ATt?o &wth lfirles iri lS94. 1\13 pp. 4 maps. 

Norway.-Nrilwepi.sclie~i hleteiir~ilvgische Instutut, Jahrbuch, 1893. 
10!1 1113. 4to. Christiania. lh:15. 

Russia.--E(. Preuss. Met. Inatitut. Bericht des  lnternational Mete- 
orologiui~hen C'omites uncl der Internationalen Commission fdr 
Wcilken forschung. Versammlung zu U p d a ,  lh94. Svo. Berlin. 

ITetterbtv-ichf dza Kwiigl. S!tch&xhen 
Meteorologischeit InNxtituls in Clievoiitz. 267 pp. S vo. Chemnitz. 1894. 

Edited b 

London.-lIeteuri ilogical ufiice. 

London.-Britirh dsatici:diun ntlraiiceiiirnt [ i f  scieni-e, 1SY5. 
8S4 pp. 

so, 1SH.5. LlJ11l~Clll. 1h95. 

lSY6. 

pp. SI U. Lanbing. lbS5. 

M95, lY5 l i p .  8vo. Detroit. 189.5. 

to Fort Jackson. 3 charts. St. Louis. lYR.5. 

poi'/,  lR94. SVO. JeEersiIn City. 1S05. 

s\ 1) .  8 )  1lney. 1bVh. 

1s!6. 4s ]JP. 
Saxony.-I<. Sachs. Met. Institut. 
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Saxony.-K. Saclis. Met. Institut. Dtrs h7lirna &a h-oiiigreicAee Strchseic. 
Heft 111. 4to. Cheninitz. 1895. 6.5 pp. 

South Australia.-$tlelaiile Observatory. Nrleorologiiw 1 obszri*trlions 
.made a t  the Adelaide Obaerzuiory a i i d  other plmea iir ,qdltlh Atintrnliii 
and the nmthrrn territory during the year lSSY, 277 pp.; in IS%, in 2 
sections, 136 pp.; 1893, 4 sections, 170 pp. Adelaiile. lS9K 

Switzerland.-A nuale 11 der Ce n tr a1 -A nst nl t , 18513. De I' Sdi zoclizw&- 
than mi. beobachtungen. Zurich. 1S9.5. 

United States Hydrographic Office.--i9aiailing d i t ~ ! d O ~ r h  ott Lnkr 
Michigan, @ r a n  Bay, and Strait8 ftf Mircla'i~ccto. Nu. 10s. Part 11. 
139 pp. 8vo. Lake H~rroji ccnr7 Detroit RAw. Part 111. 111'3 pp. 
8VO. 

United States Hydrographic OWce.-Nziling direviion8,for fhe Gulf 
Coast of the United States, 1'iiribbccrn Sea lrnd Ou[f qf Merirn. Suplile- 
ment No. 2. TI 1)p. Sro. lb!tl.  

Wisconsin University.--A 71 nrcu 1 Re1wi-t y f  /lie SgrL~tl i irral  E,vperiiite>i t 
Stution. Vol. XII.  349 IilJ. SVII .  Rlatlison. 1SR5. 

THE TORNADO OF M A Y  27 AT ST. LOUIS, MO 
By II C FRANKENFIELD, Local Forecast Ottirpl. Ihe\eiity htth meridi.m time ha* 

beeu iiwil throughiut this ieport 

The turnado which passed through St. Louis late in  the 
afternoon of Nay 27 was the culniination of a protracted 
period of abnormally high temperatures, iiitrnsified during 
the latter portion of the time hy unusually high huinirlity. 
From April 9 to May 27, both inclusive, a period of forty- 
nine consecutive days, the menu temperature at  St. Louis 
varied from 3 O  to 2 l 0  above the normal. The mean tenipera- 
ture for the nionth of April was Sc :hove the nornial, and -lG 
higher than any previous record in  the history of the \\'eathcr 
Bureau station ill St. Loiiis. The inetin temperaturc~ for the 
month of May was 7 O  above the normal, and 1.5O higher than 
any previous record. 

The relative humidity was  aliiiost exactly normal durin.g 
April, while during RJay i t  was  74 per cent, or S p i '  cent 
inore than the norinal amnunt. From AIay I4 to h h y  27 it 
was continunusly hiqh a t  S n. in., tlir avrragr for the period 
of fonrteen clays heing 88 per cent. or 14 per cent more than 
the normal amount for that  time of the day. 

Again, with the exception of three clays, the harnmetric 
pressure throughnut the IVrst for the seven weeks previous 
to May 27 had t iren M o w  thr normal, with relatiwly hiqher 
pressure in tlie East  and Southeast. Befcirr. 01112 cleprebsion 
moulrl disnp1)ear in tlie West another woiild lw wen waiting 
tn take i ts  place. This constarit sucoessioii of lon areas 
cansect thr  winds to hlow persistently frnni a sniitlierly dirrc- 
tion, carrying with them heat :iiid nioisturr. During April 
southerly winds 1~rev;iilrtl :it St.  Louis dnrii ig  69 prr  cent 
nf the tinie, and during RIny iliiring 78 per cent of  thr tinic~. 
The [Bricks and stones in the  nildi ding^ and streets thus hr- 
came a11 enc~rnious storehouse of heat, free railintion a t  niqht 
Leiiig preventtd by snioke and dust. 

A t  8 a. ni., May 27, the weather niap shonecl the prrssrire 
to he low throughout the IYest, except in the rstrenie north- 
west, with the center of d rp res s io~~  cowriiiq I<msas and Ne- 
braska, the inner isolmr heiup clr:twn for 59.70 inches. The 
State of Missonri was, thereforr, in the southmst qnndrant of 

Clear weather, w i t h  southrrly winds, prrvailed 
through Kansas, Oklahoma, RIisnouri, and Arknnsas, with 
temperatures ranging from l iG0 to 7s". The relative Iiuiiiid- 
ities were at~normally high, particularly so in Blissouri, that  
a t  St. Louis being 91 per criit. Frnni I<ausas r111c1 Nel~raskn 
eastward the isothernis of GOo and 70° crossed the isolxirw a t  
right aiigles. The position of thr State of Missouri in the 
southeast quadrant of the storm area, coinl~iiied with the 
isothermal conditions above mentioned, the high humitli ty, 
and the high temperatures, indicated the occiirreiice of severe 
local storms within a short time. A t  St. Louis a t  8 a. 111. the 
pressnre was 39.93 iiiches, the temperature TOo,  and the r ~ l a -  
tive huiuidity 94 per cent. The ninds mere blowing from the 
south, with a velocity of 8 miles per hoiir, and the sky was 

. the low area. 

REV-2 

ahout one-third covered with curnillo-stratus clouds, with 
snnie traces of cirro-stratus, hoth moving from the sonthwest. 
I<y l l (JOl1 the haronirter had fallen .OF, inch, to 29.87, and the 
temperaturr hac1 risen to SOo. The winds reiiiained niostly 
i n  the sniitli, with a slightly increased velocity, reaching 12 
inilrs a t  noon. Thr ahnorn~ally high huniidity continued, 
nud the sky Iwcame hidden hy a uniform covering of alto- 
stratus clouds, through n.hich the sun shone lazily, not enough 
to glare uncomfortably, but still sufficiently to cast a well- 
defined shadon.. 

From noon iiiitil 1.45 11. in. tlie harnnieter remained sta- 
tionary antl the winds shifted ~ilightlp tin the southwest, aver- 
aging from 7 to 10 miles per hour. The trmperature rose to 
S 6 O ,  and the veil of alto-stratus cIoiir1s still hiing over the 
city. By 2 p. in. the hnroineter had cnii~iiiei~ccd to fall rap- 
idly, A U C ~  the winds had changed to southeast, with slowly 
increasing velocity. The fall in  pressure was intermittent, 
hut a t  the saiiie time persistent, and hy t; 11. 111. the reading 
was 29.59 inches, t fall of 0.28 inch since noon, and a fall of 
0.09 iiich during the twenty minutes immediately preceding. 
The winds continuecl from the southeast wit11 graclurtlly in- 
creasing velocity until 5.45 p. in., when they changecl to east- 
northeast n i th a sudden increase in velocity, reaching 45 
iiiilrs per hour froin 5.55 to 6 11. 111. 

At 3.45 p. 111. the temperature coiiinieiiced to fall, and by 
6 p. in. had fallen go, to 7 7 O .  The clouds s l o ~ l y  increased in 
d ~ n s i t y ,  uiicl a t  ; X 5  11. 111. the sun was olmured. The charac- 
ter o f  thr clouds chaiigrd about thid time to cnniulus, but of 
:I v ~ r y  prculiar fnrniatinii. The whole sky was compactly 
coreretl n it11 si11al1 ciin~uli  of almost perfect hemispherical 
slialw, but with the rounded portions underneath.' Their 
ccblor was a dark gray with deep shadows on  the sides farthest 
f r ~ m  t h r  RIIII. By -4.20 p. ni. these clouds hail settled into a 
niiiforiii covering of stratus, 1% hich roninieuced to assume a 
liqht grern color in the rstrenie nnrthv est, spreading more 
towarcl the west and north. Thunder antl lightning coni- 
n~encrrl at 5.06 13. in., and rain in the forni of large, scattered 
drnps. a t  5.4:; 1). 111. At 6.04 13. ni. there was a marked in- 
rrrase in the vitdence of  the storm, although from 6 to 6.10 
1). ni. the niiicls changed a y i n  to southeast, w i t h  decreased 
Vel4JCity of froin %? to  :36 nllles per hoiir. Diiriiig this period 
thr I~nrui i i~ter  TCJw 0.0s inch, to %).tjy, and f ~ l l  almost in- 
stantly 0.10 inch. to 29.57. It again rose 0 . l U  iiicli in less 
than five niiniitrs, to  29.67. I)uring the nest fifteen ininutes 
( t o  r;.3o 11. in . )?  it fell 0 3 1  ineh, to 29.;31<, a n d  then instantly 

0.40 iiirli, tn 29.7ti. I t  tlirn continued in a series of 
1) cis(-illntioiis of f r o m  O.lb5 to 0 . 1 0  iiich, until 10 p. m., 

when the ohcillatinns Ileranie sninller, ceasing filially a t  mid- 
night, w11ei1 a steady rise comiiiriire(1. t 

The winds  a t  6.10 11. 111. nnce more changed siiddeiily, this 
tiiiir 18O0 tn the north~vrst, and v it11 greatly increased veloc- 
ity, rr:tching SO miles prr hour frniii 6.15 to f;.30 11. ni., with 
a11 ~ ~ t r r i i i r  velocity of 120 inilrs per hoiir a t  6.18 p. ni. At 

See i i i  tl1i.z vonnection the REVIEW of March, 
IVl4. RLr. J .  C'. Wi~lrneyer, o l w r v e t ,  Weather Biireau, Oklnhoma, 
(ikln , hn.: :tls11 1iiIticwl tlir same cloud torni:ttiun i o n  days when tornn- 
(lot..: fIJlInell in  the Trrritory. 
t l i  t l lr  p l ~ e i i ~ ~ t x e n : ~  rxtqit that c + Notr :tllIlell 11y hl r .  Fratih 
le:Lrllel1 l)f  tllt. hrl;.ht uf the lJ:L 
:wiwr:ii.\, in  or ~ e t y  tie'ir the center o f  the track ijf the tinmarlo at the 
t i t i l r  it nie>vell t h ~ m g h  L,it:tyette P:tih. It w i 4  in this park that the 
sttlrti1 \\:is :it its liricht. A n  :tiierui(l barometei, ui th  n metrical scale, 
\ ~ R R  IJrought ti l  ine t i J  l ~ t !  t e w t ,  a1111 I \ s a y  iiitormeil that  it w i 9  the prop- 
eltv a b f  the wialab\\ obf tlie late Ria.harll Kle~iiin,  t.x-P.irk C'on~missioner of 
thiq ritj . The fanlily lire toil Missouri Aveiioe, iintneilintelv fronting 
the  irk, :tiill n ~ ~ 1 1  of RIr. Kleinm renil tlir Iinrmieter as the storm 
httu1.k their 1Il:it.e. of hi.: niotlier to the remark- 
n l ~ l p  luw ir:uliiig, Allowing for dilference in 
elev.itinn anal wluctiiln t i l  sen 1 oiilal inilicnte a reduced 
re:itline nt 27.31  inches, (ir ?..(IS iiicliw lower than obRerved at this 
office."-EI>. 

-__ ~ ~~~ - _ _  ~ ~ ~~ 

+ ~I:imtiiatc~-cnmulas. 

He cnllril the 
wm , iir 31. 


